High speed impinging jets have been the focus of several studies owing to their practical application and resonance dominated flow-field. The current study focuses on the identification and visualization of the resonant modes at certain critical impingement heights for a Mach 1.5 normally impinging jet. These modes are associated with high amplitude, discrete peaks in the power spectra and can be identified as having either axisymmetric or azimuthal modes. Their visualization is accomplished through phase-locked Schlieren imaging and fast-response pressure sensitive paint (PC-PSP) applied to the ground plane.
to distinguish different jet modes even when multiple tones are observed in the power spectrum.
Results are presented in the accompanying fluid dynamics video for two nozzle to plate spacings of h/D j = 4 and 4.5. Here, h is the distance from the nozzle exit to the impingement surface, and D j is the nozzle throat diameter. At h/D j = 4.5, a single dominant tone is observed in the pressure spectra at f = 6.3 kHz. This produces a very 'clean' signal for both the Schlieren and PSP, for which 8 phases are recorded. Both clearly identify the jet mode as being axisymmetric. A sample PSP image is given in Fig.  1 . The experimental data is supplemented with isosurfaces of fluctuating pressure from a Dynamic Mode Decomposition (DMD) of a fully 3D simulation (Uzun et al.) . The fluctuating pressure is reconstructed from the DMD mode corresponding to the jet resonant frequency. The pressure isosurfaces exhibit an annular structure of alternating low/high pressure regions that are clearly associated with the axisymmetric structures observed in the Schlieren images. The results are compared with the PSP data collected on the ground plane and an excellent agreement is found. At h/D j = 4, multiple tones are observed in the spectra at frequencies of 4.3, 5.7 and 7.1 kHz. Data are presented at 4.3 and 7.1 kHz. The Schlieren images phase-locked at 4.3 kHz exhibit a distinct helical motion of the jet, although a significant number of averages were required to isolate the motion from the other modes. The PSP results agree, revealing a pressure footprint that decidedly resembles a 'yin-yang' pattern, see Fig. 2 . The results at f = 7.1 kHz are less clear, possibly exhibiting a mixed mode. Closer to the nozzle exit, the jet displays a similar pulsing similar to the axisymmetric mode observed at h/D j = 4.5. However, downstream the jet more clearly reveals a higher order helical mode. The PSP images show a similar annular structure identified with the axisymmetric mode; however, opposite phases also reveal asymmetric consistent with a helical or flapping motion. 
